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INTENDED LEARNING OBJECTIVES (ILO) ©) 


By the end of this lecture, the student will be able to: 

1. Classify the antiepileptic drugs according to their 
generations and mechanisms of action 

2. Identify the general guidelines (therapeutic strategy) 
and precautions during antiepileptic therapy. 
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e Paroxysmal cerebral dysrhythmia manifesting as brief 
episodes (seizures) of loss or disturbance of 
consciousness, with or without characteristic body 
movements (convulsions), sensory or psychiatric 
phenomena. 


ehas a focal origin in the brain, manifestations 
depend on the site of the focus (If in motor 
“e€ortex, patient will present: by convulsion) 


Etiology of epilepsy 


e Idiopathic Unknown cause (common) 


e Secondary: 
e Hypoglycemia 
e Dru 
e Tu ee Theophylline 
es Organophosphorous 
e Head injury compound 
e Meningitis tramadol 


e Lead poisoning 
e Alcohol withdrawal 
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Classification of epilepsy 


e Generalized: 


e A diffuse origin involving both hemispheres of the brain; 
manifestations and EEG abnormalities arc bilateral. 


e Focal seizures 


e They have a unilateral localized origin in the bra in, but 
may spread to small or large area, or to the whole brain. 
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Generalized epilepsy 


1. 


Tonic-clonic seizures (major epilepsy, grand mal): lasts 1-2 
min. 

Aura-cry- unconsciousness and patient falls- tonic spasm of all body 
musclics clonic jerking followed by prolonged sleep and depression of 
all CNS functions. 


. Absence seizures (minor epilepsy. petit mal): prevalent in 


children. lasts about 10-30sec. 


only momentary loss of consciousness, no fall, patient apparently 
freezes and stares in one direction 


3. Atonc seizures (Akinetic epilepsy): Brief loss of consciousness 


with relaxation of all muscles 


4. Myoclonic seizures: Shock-like momentary contraction of muscles 


of a limb or the whole body. 


5. Infantile spasms Seen incdnfantseProbably not a form of epilepsy. 
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Focal epilepsy 


e Simple Focal seizures 


sudden onset unilateral clonic jerking of a group of muscles or a limb lasting 
30-90 sec, or localized sensory disturbances such as pin pricks. 
visual/auditory hallucinations, etc. depending on the area of the cortex 
involved. The patient remains conscious and aware of the attack. 


e Complex focal seizures temporal lobe epilepsy. psychomotor): 


attacks of bizarre and confused behaviour. dream-like state and purposeless 
movements, or even walking unaware. emotional changes lasting 1-2 min 
along "ith impairment of consciousness. 


The patient has no recollection of the attack. An aura often precedes. 


e Focal secondarily generalized 
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Status 
More than 5 minutes of continuous seizure 
activity OR Two or more sequential seizures 
Spanning this period without full recovery of 
normal alertness in between 


Medical emergency required to prevent hypoxic 
cerebral damage or metabolic complication 


No recovery 


Treatment of epilepsy 


°Antiepiletic drugs suppress seizures but do not "cure" or 
“orevent" epilepsy. 


*Ketogenic diet (old) 


e Surgery (remove area producing seizures, implant a 
device such as vagus nerve stimulation) 


e Treatment is symptomatic, depends mostly on the 
seizure type, but not on the etiology of seizure or 
whether it is primary or secondary. 
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Classification of antie 


Narrow-spectrum AEDs mostly work for specific 
types of seizures (such as partial, focal, or absence, 


myoclonic seizures). 


Broad-spectrum AEDs additionally have some 
effectiveness for a wide variety of seizures (partial 


plus absence myoclonic seizures) 


Classical antiepileptics: phenytoin, carbamazepine, 


valproate 
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NARROW- 
SPECTRUM AEDs 


Phenytoin 


Phenobarbital 
Carbamazepine 
Oxcarbazepine 
Gabapentin 
Pregabalin 
Vigabatrin 


Tiagabine 


BROAD- 
SPECTRUM AEDs 


Valproic acid 
Lamotrigine 
Topiramate 
Zonisamide 
Levetiracetam 
Clonazepam 
Clobazam 


Felbamate 


Figure 12.3 


Spectrum of antiepileptic activity 
of antiseizure or antiepileptic drugs 


(AEDs) 


LO 


Therapeutic targets... 


Increased excitatory 
iNgut: Glutamate 


Voltage- 
gated ion 
channels 
in favour 


Decrease 
d 
inhibitory | 
input: 


Hyper- 
excitable 
state 
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Sodium channel blockers: 


Fast-inactivated state Phenytoin, carbamazepine, lamotrigine, 
oxcarbazepine, eslicarbazepine 


Slow-inactivated state Lacosamide 


Calcium channel blockers: 
Ethosuximide 


Low voltage-activated channel 
Gabapentin, pregabalin 


High voltage-activated channel 


GABA-ergic drugs: 

Prolong chloride channel opening Barbiturates 

Increase frequency of chloride channel opening | Benzodiazepines 

Inhibit GABA-transaminase Vigabatrin 

Block synaptic GABA reuptake Tiagabine 

Synaptic vesicle protein 2A modulation Levetiracetam 

Carbonic anhydrase inhibition Acetazolamide, topiramate, zonisamide 

Multiple pharmacological targets Sodium valproate, felbamate, 

topiramate, zonisamide, rufinamide 

Figure 12.4 


Mechanism of action of antiepileptic drugs. 
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| Second-choice drug 


DRUG SELECTION e The second drug is titrated to a therapeutic 


level that controls seizures before tapering 
and discontinuing the original antiseizure 


agent. 


Newly diagnosed epilepsy e If the first drug is associated with significant 
adverse effects, it should be tapered while 


a —— 


First-choice drug : - : 
e Choose drug appropriate for the patient's 
type of seizure. 


—Consider toxicity of the agent 
—cConsider characteristics of the patient 


Rational Alternative 
combination drug 
of two drugs therapy 


e Gradually titrate the dosage to that which 
is maximally tolerated and/or produces 
optimal seizure control. 


Seizures persist Seizure free 
‘ z . Consider 
Seizures persist Seizure free ite 


stimulation 
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Prescribing guidelines while adding or 
switching between antiepileptic drugs: 


e If the initial drug was partially effective, it should be 
continued until reasonable levels of the new AED are 
achieved. 


e Switch to another AED, if the initial drug is not effective 
and is not tolerated well. 


e Withdraw AEDs gradually over 6 months to avoid relapse 
or status 


e never prescribe a patient more than three AEDs at a time. 


e Long duration of treatment till epileptic fits are absent 
for 2 years 


Prescribing guidelines while adding or 
switching between antiepileptic drugs: 


e Stress on the importance of regular AED usage to 
avoid loss of seizure control before starting therapy 
and assess adherence to medication regimens at 
every visit thereafter. 

e Review diagnosis (confirm diagnosis of true seizure) 
and adherence to treatment in patients not 
responding to treatment. 

e The goal of therapy should be complete seizure 
freedom with a single, first line AED taken once or 
twice a day and without significant adverse effects 


Prescribing guidelines while adding or 
switching between antiepileptic drugs: 


e Folic acid supplements to decrease teratogenicity 

e Pregnant females should receive the lowest effective 
dose of the drug (do not stop drug as seizures may be 
harmful to fetus).Pregnancy T metabolism of anti- 
epileptics > adjust dose. 

e OCPs: antiepileptic drugs reduce efficacy of OCPs 

e Periodic monitoring 


Therapeutic uses of antiepileptic 


‘Epilepsy 

e Mood stabilizers in bipolar 
depression 

e Neuropathic pain 
Carbamazepine, 
Gabapentin, pregabalin 


e Migraine Topiramate 
° Antiarrythmic: is dene 
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Questions 


e Which of the following is classical antiepileptic drug? 
. LSamotrigene 

. Leitiracetam 

Phenytoin 

. Pregabalin 

. gabapentin 
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Questions 


e Which of the following is not preferred in the 
therapeutic strategy of newly diagnosed epilepsy? 


. Start with single drug 
. Substitute the drug if no response 
. Add another drug if no response 
. Gradually increase the dose if no response 
. Long duration of therapy 
Gradual withdrawal 
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